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THRUST BEARING AND METHOD OF MAKING SAME 



BACKGROUND OF THE INVENTION 



This invention relates generally to thrust bearings and, more particularly, to thrust 
races used in thrust bearings with needle rollers. 

Thrust bearings with needle rollers are in general use in transmissions and similar 
devices to support axial loads between components. For example, such thrust bearings are 
used in automotive torque converters to position and support a stator. Examples of such 
thrust bearings with needle rollers are illustrated in Figures 1-4. Figure 1 illustrates a thrust 
bearing 10 with needle rollers 12 retained within a bearing cage 14 and in rolling contact 
with raceways of an inner thrust race 16 and an outer thrust race 18 that include inner and 
outer lips 20 and 22, respectively, that may be used for piloting of the bearing cage 14. 

Figures 2 and 3 illustrate a similar thrust bearing 24 with needle rollers 26 retained 
within a bearing cage 28 and in rolling contact with raceways of an inner thrust race 30 and 
an outer thrust race 32 that include inner and outer lips 34 and 36 that may be used for 
piloting of the bearing cage 28. To retain the inner and outer thrust races 30 and 32 and the 
bearing cage 28 together as an assembly, the inner and outer lips 34 and 36 have staked 
portions 38 and 40 extending radially outwardly and radially inwardly, respectively, over the 
bearing cage 28. In other thrust bearings, not illustrated, in place of the staked portions 38 
and 40, the inner and outer lips may be curled along a full 360 degree circumference to 
retain the thrust races and the bearing cage together. 

With such thrust bearings, the inner and outer thrust races must be made of bearing 
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quality material, typically high carbon steel, to provide high quality raceways, and must be 
finished with a good wear surface for the needle rollers and must be thick enough to carry 
the high loads under the needle rollers. Because of the limited ductility of the material, the 
forming of staked portions 40, or similarly curled portions, is difficult and at a risk of 
5 fracturing the thrust races. In addition, the bearing quality material makes the thrust bearing 
expensive. Figure 4 illustrates that an angled band 42 may be mounted over an outer thrust 
race 44, that is similar in function to outer thrust race 18 of Figure 1, to overcome some of 
these difficulties. 

□ 1 0 The foregoing illustrates limitations known to exist in present devices and methods. 

Thus, it is apparent that it would be advantageous to provide an alternative directed to 
overcoming one or more of the limitations set forth above. Accordingly, a suitable 

5 W 
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f 4 alternative is provided including features more fully disclosed hereinafter. 

£ 

5 15 SUMMARY OF THE INVENTION 

HI 
pi 

pi In one aspect of the invention, this is accomplished by providing a thrust bearing 

il 

with needle rollers. A first race component is made of a first material and includes a flat, 
circular raceway portion, defined about an axis, and an axially extending lip portion. A 

20 plurality of needle rollers is arranged radially with respect to the axis for rolling contact with 
the flat raceway portion of the first race component. A bearing cage retains the needle 
rollers and is engageable with the lip portion of the first component for piloting of the 
bearing cage. A second race component is made of a second material and includes a flat 
portion in contact with the raceway portion of the first race component and, also, a lip 

25 portion extending axially and radially from the flat portion and beyond the lip portion of the 
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first race component such that the second race component is engageable by the bearing cage 
to hold the first race component, the second race component and the bearing cage together 
as an assembly. 

In another aspect of the invention, this is accomplished by providing a method of 
making a thrust bearing. 

The foregoing and other aspects will become apparent from the following detailed 
description of the invention when considered in conjunction with the accompanying drawing 
figures. 



Fig. 1 is a cross sectional view of a thrust bearing with needle rollers illustrating the 
prior art; 

Fig. 2 is an axial view of a portion of another thrust bearing with needle rollers 
illustrating the prior art; 

Fig. 3 is cross sectional view of the thrust bearing of Fig. 2, as indicated by the line 
3-3 in Fig. 2; 

Fig. 4 is a cross sectional view of yet another thrust bearing with needle rollers 
illustrating the prior art; 

Fig. 5 is a cross sectional view of a thrust bearing with needle rollers illustrating the 
present invention; and 

Fig. 6 is a cross sectional view of a thrust bearing with needle rollers illustrating 
another embodiment of the present invention. 



BRIEF DESCRIPTION OF THE DRAWING FIGURES 
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DETAILED DESCRIPTION 

Referring now to the other drawing figures, Figure 5 illustrates a thrust bearing 50, 
according to the present invention, with needle rollers 52 retained within a bearing cage 54 
5 and in rolling contact with a flat raceway portion 56 of a first race component 58. The first 
race component is made of a material suitable for high quality raceways, such as, for 
example, high carbon steel finished to a smooth wear surface. The flat raceway portion 56 
is circular, defined about an axis 60. The bearing cage 54 is engageable with an axially 
extending lip portion 62 of the first race component 58 that may be used for piloting of the 
?3fc 10 bearing cage 54. 

\l) 

i[| 

ff] A second race component 64 includes a flat portion 66 in contact with the raceway 

*?* 

us 

f|J portion 56 of the first race component 58 and includes a lip portion 68 that extends axially 

W 

O and radially from the flat portion 66 and beyond the lip portion 62 of the first race 

E 

-Bin. 

1 5 component 58 such that the second race component is engageable by the bearing cage 54 to 
i)j hold the first race component 58, the second race component 64 and the bearing cage 54 

together as an assembly. For example, the lip portion 68 may be staked radially inwardly, or 
curled radially inwardly, to form retention portion 70, that has an inside diameter less than 
an outer diameter of the bearing cage 54. 

20 

The second race component 64 is made of a different material than that of the first 
race component 58. Generally, the material for the second race component 64 should be 
more ductile than that of the first race component 58. For example, a low carbon steel with 
limited surface finish requirements may be used. Such material allows more complex 
25 forming of the lip portion 68, facilitating more interference with the bearing cage 54 for a 
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more secure snap-together fit without risk of fracturing the second race component 64. In 
addition, such material can be thick enough to support the raceway portion 56 and carry the 
high loads under the needle rollers 52 while reducing material cost. 

5 The thrust bearing of the present invention may include only a single thrust race, 

comprising first and second race components 58 and 64, as illustrated, retained together with 
the needle rollers 52 and bearing cage 54. Alternatively, the single thrust race may be an 
inner thrust race; that is, it may have an axially extending lip radially inward of the bearing 
cage instead of radially outward of the bearing cage. As a further variation, the present 

S3 10 invention may include both inner and outer thrust races, one or both thrust races including 

. ?s 

«f first and second race components, with both thrust races being retained to the bearing cage 

l\ J to provide an assembly. 

-T Figure 5 illustrates an inner thrust race comprising first and second race components 

v[J 1 5 72 and 74. First race component 72 includes a raceway portion 76 for rolling contact with 

ft! 

CO the needle rollers 52 and a lip portion 78 extending axially such that the bearing cage 54 

H may be piloted by engagement with the lip portion 78. Second race component 74 includes 

a flat portion 80 in contact with the raceway portion 76 and a lip portion 82 that extends 

axially and radially such that the lip portion 82 is engageable by the bearing cage 54 to 
20 retain the second race component 74 to the bearing cage 54, as an assembly. The materials 

for the first and second race components 72 and 74 are selected as discussed above with 

respect to race components 58 and 64. 

Figure 6 illustrates a thrust bearing 84 of the present invention with an outer thrust 
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race comprising a second race component 86 with an axially and radially extending lip 
portion 88 similar to lip portion 68 of Figure 5, such that the lip portion 88 is engageable 
with the bearing cage 54 to retain the second race component 86 to the bearing cage 54. In 
addition, the second race component 86 includes an extension portion 90 extending axially 
5 from a flat portion 92 of the second race component 86 and in a direction away from the 
needle rollers 52. Because the second race component 86 may be made of a ductile 
material, the extension portion 90 may be configured to adapt to a variety of applications 
and may be welded or staked to other components as required, either before or after 
installation. 

(l) 10 

>3 The thrust races for the thrust bearing of the present invention may be conveniently 

m 

! made from sheet metal, with strips of two different materials fed into a forming machine 

FU 
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M such that the first race component and the second race component are bent simultaneously 

p by the same forming equipment and tools. Alternatively, a first component blank or a 

*, r i 

T!J 1 5 second component blank may be fed into a forming machine with a strip of a different 
□ material such that the first and second race components are formed simultaneously. If 

a 

desired, the components or component blanks may be bonded together, or to the strip of a 
different material, prior to forming. 

20 The thrust races for the thrust bearing of the present invention may also be formed by 

forming first and second component blanks that are bent to form axially extending lip 
portions before being assembled together. Subsequent forming of the lip of the second race 
component, such as for example, retention portion 70, may be used to fix the first and 
second race components together. If desired, the component blanks or race components may 

25 be bonded together with a suitable known bonding material. 
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